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型关系分析中，我们发现 S-构型(YSM-14)优于 R-构型(YSM-13)。(2)MTT 实验
发现 YSM-14、YSM-15 和 YSM-20 对细胞的增殖具有显著的抑制作用，三种细
胞株 HepG2、A549、HT-29 的 IC50分别为 2.36、1.50、4.56；2.57、5.48、20.04
和 8.00、3.43、0.03 μM 。(3)平板克隆形成实验发现 YSM-14,15 对 HepG2 和
YSM-20 对 A549 细胞的单克隆形成有较强的抑制作用。(4)周期实验表明，


























Tumor is an abnormal proliferation of tissue as a result of abnormal growth or 
division of cells, which can be caused by genetic mutations. Some of the key enzymes 
in tumor cell differentiation and cell proliferation-related signal transduction pathway 
as a target for drug screening and found that selectively act on specific targets 
efficiency, low toxicity and specificity of the new anticancer drugs, tyrosine kinase 
inhibitors has become an important direction of research and development of 
anticancer drugs today. 
In this study, we combinedcomputer-aided design with the literature analysis, 
based on the diaryl ether, we substitute of urea with amide structure by bioisosterism, 
design and synthesis four derivatives of compounds with amide, which were screened 
for anti-tumor activity in latter experiments. HepG2, A549 and HT-29 were selected 
for the screening study. 
The results showed that: (1) In the five compounds: N-(mono-substituted phenyl) 
-4-phenoxybenzamide showed excellent antitumor activity, 4-substituted better than 
3-substituted; the activity order of 4-substituted is electron-donating > weak 
electron-withdrawing > strong electron-withdrawing, among of them, -OH (YSM-20) 
is the best. Noteworthy, 1,2,3,4 - tetrahydro-1- naphthylamine (YSM-09) which 
belongs to N-alkane-4-phenoxy-benzamide construction showsa great activity in this 
study, the compound isracemic mixture, in the configuration relationship analysis, we 
found the S- configuration (YSM - 14) is better than the R - configurations (YSM - 
13). (2) MTT experiment found that YSM-14, YSM-15 and YSM-20 has a significant 
inhibitory effect to the cell proliferation of HepG2, A549 and HT-29, and IC50 value 
are 2.36, 1.50, 4.56 μM for YSM-14, 2.57, 5.48, 20.04 for A549, 8.00, 3.43, 0.03 μM 
for YSM-20. (3) Tablet colony formation experiment shows that YSM-14 on 

















show that A549, HepG2 and HT-29 can be blocked in S phase and G2 phase by 
YSM-20 respectively.  
In this study, we based on molecular modeling and docking technology and 
structure-activity relationship analysis, designed a series of compounds. After 
screening experiments, we obtain two compounds with excellent activity such as 
YSM-14 and YSM-20. The study provided an important research base for the design 
of anti-cancer targeted drugs which based on the tyrosinekinase inhibitor. 
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[3]。根据最新预测，美国到 2030 年确诊的癌症患者人数将从 2010年的 160万增
加到 230 万。2012 年，全球最常见的癌症新发病例有肺癌(180 万，占总数的
13.0%)，乳腺癌(170 万，11.9%)，结直肠癌(140 万，11.9%)。因患癌症死亡的患
















































































与肿瘤的发生有着密切的联系，因此 rPTKs 已成为肿瘤治疗的首选靶点[15, 18]。
目前已发现了 58种受体酪氨酸激酶[16]，其中主要的有以下 6 种类型：①胰岛素
和胰岛素样生长因子-1 (insulin and insulin-like growth factor-1, IGF-1) 受体；②神
经生长因子(nerve growth factor, NGF) 受体；③表皮生长因子(epidermal growth 
factor, EGF) 受体；④血小板生长因子(platelet-derived growth factor, PDGF) 受体
和巨噬细胞集落刺激生长因子(macrophagecolony stimulating factor, M-CSF)；⑤成
纤维细胞生长因子(fibroblast growth factor, FGF) 受体；⑥血管内皮生长因子
(vascularendothelial growth factor, VEGF) 受 体 和 肝 细 胞 生 长 因 子 
(hepatocytegrowth factor, HGF) 受体等[17]。 
与 rPTKs 相对的另一类酪氨酸激酶—nrPTKs 一般不具有细胞外结构，而常












































































































NGFR 是 NGF 的受体，主要有两种高亲合力受体 TrkA 和低亲合力受体
P75NTR。NGFR 与前列腺、胰腺癌、子宫颈癌、皮肤恶性黑色素瘤的发生、发
展有相关性[24]，与食管鳞癌、肝癌、肺癌、喉癌等细胞或组织中也有表达。 
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